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© A coating-forming mixture of parts to be coated, 
material for forming an adhesive layer on each of 
said parts, a powder and means for mediating the 
coating formation, or a mixture comprising parts 
each of which has preliminarily been covered with an 
adhesive layer, powder and the mediating means are 
subjected to vibration or stirring to form a coating on 
the parts. Subsequently, the powder in the coating is 
fused. The powder may be a mixture of two or more 
different kinds of powders and at least one of said 
powders is fused in the coating, and at least one of 
said powders is not fused. To make the coating 
more effective, flat powders are used for the powder 
which is not fused. 
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FIELD OF THE INVENTION 

This invention relates to methods for the forma- 
tion of coatings on surfaces of parts used in var- 
ious industrial fields. 

BACKGROUND OF THE INVENTION 

Methods for forming coatings on various kinds 
of parts have been applied in a wide variety of 
industrial applications. Coating the parts improves 
the surface performance of the parts and imparts 
various functions to the surfaces of the parts. In 
addition, coating is very important for improvement 
of appearance of parts and of the products which 
contain them. Therefore, coating techniques are 
required to have high reliability. Beside satisfying 
these requirements, reducing the costs of coating 
is an important object. These costs should be low 
enough that they do not account for a significant 
part of the production costs. 

The following are examples of the major resin 
coating methods used currently: 

(1) Electrodeposited plating -- In this method, 
parts are dipped in a liquid in which a charged 
resin powder is suspended. Voltage from an 
outside power source is applied to the parts so 
that the charged powder is attracted thereto. 
Thus, the parts are coated with the resin pow- 
der. Subsequently, the resin powder is heated 
so that it becomes fused and/or crosslinked, 
thereby forming a strong, continuous coating on 
the parts. 

(2) Electrostatic coating « In this method parts 
are subjected to the application of a voltage in a 
space in which a electrically charged resin pow- 
der is dispersed so that the resin powder is 
attracted to the parts, thereby forming a resin 
powder coating thereon. Subsequently, the coat- 
ing is heated so that it becomes fused and/or 
crosslinked, and a strong and continuous coat- 
ing is thus formed. 

(3) Spray coating ~ in this method a resin is 
diluted with a solvent and sprayed on the parts 
to form a coating. Subsequently, the solvent is 
vaporised and the coating is fused and/or cros- 
slinked. 

(4) Dip painting In this method parts are 
dipped in a resin liquid with a low viscosity, or a 
resin liquid in which the high viscosity is re- 
duced by diluting with a solvent, so that the 
resin is deposited on the part surfaces. Subse- 
quently, the deposited resin is fused and/or 
crosslinked so as to form a coating. 

These conventional coating methods have the 
following problems: 

(1) Eiectrodeposition coating: (a) It is necessary 
to attach the parts to electrodes. 



(b) The coating is not formed on the area to 
which the electrodes are attached. A "touch-up" 
process is necessary for such area to be coat- 
ed, in which the part is covered with resin after 

s the coating-formation. In both cases above, a lot 
of hand labor or the installation of robots which 
are capable of complex movements is required, 
which results in high surface treatment cost. 

(c) In addition, used liquid from the elec- 
io trodeposition coating process must usually be 

treated as industrial waste. 

(2) Electrostatic coating: This method involves 
the same problems as (a) and (b) for eiec- 
trodeposition coating and further requires the 

75 use of large-scale equipment for dust-prevention 
and prevention of dust explosion, because pow- 
der scattering may cause dust explosion. 

(3) Spray coating: (a) Handling of the spray- 
guns requires considerable training and skill. 

20 Handling with robots may be possible, but a 
complex sequence of movements is required, 
which leads to high costs of coating. 

(b) The film thickness tends to vary depend- 
ing on the operation of the spray gun. 

25 (c) The parts need to be turned over after 

spraying one side of the work piece so as to 
spray the other side. 

(d) The resin has to be diluted with a large 
amount of solvent in order to spray. Pollution 

30 prevention techniques should be carried out dur- 
ing the evaporation of solvents after spraying. 

(4) Dip painting - The dip painting method, in 
which a great number of parts can be plated 
simultaneously and in a short time, is most 

35 efficient and low in cost. It does not suffer from 
such problems as (a) and (b) of eiectrodeposi- 
tion coating, or from such problems as (a) and 
(b) of spray coating. However, in this method, 
dripping and sagging of the liquid after the dip- 

40 ping are unavoidable. Or, in other cases, the 
liquid barely covers the parts or the liquid cov- 
erage is extremely thin in some regions. This 
method is therefore far less reliable as a coating 
method than the other methods discussed 

45 above. 

SUMMARY OF THE INVENTION 

It is an object of this invention to solve the 
so problems of conventional resin coating methods. It 
is another object of this invention to provide a 
method for forming a coating on a part in which the 
constituent powder of bile coating is compacted to 
a high density and the coating layer adheres firmly 
55 to the part, as well as to provide a coating method 
with high productivity and working efficiency with 
minimal environmental pollution. 
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The method of this invention involves taking a 
mixture of tile parts to be coated, a material which 
forms an adhesive layer on the parts, a powder and 
media for coating formation and subjecting the 
mixture to vibration or stirring, thereby forming a 
coating on said parts. Subsequently, the powder in 
the coating is fused, as that term is defined below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 illustrates stirring in accordance with this 
invention by using arms. 

Fig. 2 illustrates stirring in accordance with this 
invention by using planes. 

Fig. 3 illustrates stirring in accordance with this 
invention by rotation of a rotary container. 

Fig. 4 illustrates stirring in accordance with this 
invention by rotation of a cylindrical container. 

Fig. 5 illustrates stirring in accordance with this 
invention by rolling a cylindrical container. 

Fig. 6 illustrates stirring in accordance with this 
invention by rotating a container around the rotary 
axis. 

Fig. 7 illustrates vibration in accordance with 
this invention by shaking a pot. 

Fig. 8 illustrates an embodiment of the coating- 
formation method of this invention. 

Fig. 9 illustrates an embodiment of the coating- 
formation method by suspending parts. 

Fig. 10 illustrates an embodiment of the coat- 
ing-formation method by applying vibration. 

Fig. 11 illustrates an embodiment of the coat- 
ing-formation method by suspending parts. 

Fig. 12 illustrates an embodiment of the coat- 
ing method for a plate. 

Fig. 13 illustrates an embodiment of the coat- 
ing method for a plate. 

Fig. 14 illustrates an embodiment of the coat- 
ing method for corners of a housing box. 

DETAILED DESCRIPTION OF THE INVENTION 

Examples of the invention are hereinafter de- 
scribed. However, it should be understood that the 
invention is not limited to these specific examples 
but can be varied as long as such variations are 
within the spirit and scope of the invention. 

First, the characteristic features of the invention 
are described in the following sections (1) to (3): 
(1) In the coating method of this invention, it is 
first necessary to form an adhesive layer on the 
part to be coated. The adhesive layer needs to 
have the degree of adhesiveness for the powder 
deposition mentioned later. The adhesive layer 
can be formed by using a resin in an uncured 
condition or other liquid or semi-liquid materials. 
However, preferred materials for the adhesive 
layer are such resins as epoxy resins and phe- 



nol resins in the uncured state, and various 
monomers. These materials for the adhesive 
layer should preferably harden with heating, but 
they may also be materials which do not nec- 

s essarily harden with heating or materials that 
evaporate upon heating. When the surface of 
the part has been covered with a resin layer, the 
resin in the surface layer can be treated with a 
solvent so as to form an adhesive layer. 

10 The adhesive layer can be formed by apply- 

ing vibration or stirring to the material simulta- 
neously to form the adhesive layer together with 
the parts, the powder and the media mentioned 
later, but parts can be covered with an adhesive 

rs layer prior to the application of vibration or stir- 
ring. When an adhesive layer has preliminarily 
been formed on the part, vibration or stirring is 
applied to the parts covered with the adhesive 
layer, the powder and the media. The thickness 

20 of the adhesive layer is determined according to 
the thickness of the coating to be formed, the 
powder used and the material of the media. 
(2) The media (means for mediating the coating 
formation) which are vibrated or stirred together 

25 with parts, powder and material for forming an 
adhesive layer, or instead, together with a pow- 
der and parts covered with an adhesive layer 
are an important feature of this invention. The 
media strike the powder deposited on the adhe- 

30 sive layer of the part surface so as to press or 
push the powder into the adhesive layer, there- 
by bonding the powder more firmly with said 
adhesive layer. In addition, the media, by their 
impinging impact, squeeze the material forming 

35 the adhesive layer out upon the surface, and 
make the powder adhere to the squeezed-out 
material so that the powder is attached to the 
part surface in a multilayered and high densified 
state. Furthermore, due to the collision of the 

40 powder-covered media with the part, a kind of 
transference occurs in which the powder depos- 
ited on the media is transferred onto the part 
surface. This transference helps to cause the 
powder to firmly adhere to the part surface. 

45 The powder deposition on the part surface 

stops, i.e., the coating formation stops, when the 
adhesive material is no longer squeezed out 
upon the surface despite impingement thereon 
by the media. In this transference, in which the 

50 powder deposited on the media is transferred to 
the part, many of the media particles uniformly 
strike the part surface so that the powder is 
uniformly applied to the part surface, thereby 
forming a homogeneous powder-containing lay- 

55 er. The part is therefore covered uniformly with 
the coating. 

As described hereinabove, the media exert 
impinging impact, thereby mediating the coating 
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formation. However, they do not become a sub- 
stantial constituent of the coating. 

It is also important for the medium to have a 
substantially smaller size than the part and a 
larger size than the powder particles. A medium 5 
larger than the part fails to impart a uniform 
impact to the part surface. On the other hand, if 
the medium is smaller than the powder particles, 
the medium itself is incorporated in the coating, 
which is not preferable. However, individual me- 10 
dia particles larger than the part can be con- 
tained in the mass of media if the content is not 
more than 70 % of the total media by volume. 

Because pressure-bonding of the powder 
with the adhesive layer is promoted by con- 75 
centrating the impinging impact with some inten- 
sity, the preferred diameter of a medium, when 
it is spherical, is 0.3 mm or more, and more 
preferably, 0.5 mm or more. The sizes of media 
with other shapes follow the same criteria. A 20 
medium smaller than a part mean that the diam- 
eter of a medium, if the volume of a medium is 
converted into a sphere, is smaller than the 
longest width of the part. Regarding the relation 
between the powder and the media, desired 25 
impact can be obtained if the average size of 
the particles fulfills the requirement. That is, 
even when a part of media particles is finer than 
the powder particles, desired impact can be 
generated as long as the former is larger than 30 
the latter in average size. However, preferably 
the amount of such media particles smaller than 
the powder particles should be as little as possi- 
ble because they are likely to be incorporated in 
the coating. 35 

It is important for the material of the media 
to satisfy the following requirements : 

(a) No change in shape due to plastic de- 
formation so great as to be recognized with 

the naked eye is observed after formation of 40 
the coating. Furthermore, the elastic deforma- 
tion of the medium during the coating pro- 
cess must not be extremely large. Therefore, 
for example, soft rubber is not a preferred 
material for the media. 45 

(b) No cracks, fractures, or rapid wear occur, 
although some unavoidable wear due to long 
time use may occur. 

If media consisting of a material which does 
not meet the above requirements plastically de- 50 
form upon collision with the parts, or elastically 
deform to a significant degree as soft rubber 
does, the impact on the parts is too small to 
achieve the desired coating formation. Also, 
cracks and fractures or rapid wear shorten the 55 
life of the media, which is not preferable in 
terms of economy, productivity and operational 
efficiency. 
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As the coating-forming media, iron, steel 
alloys such as carbon steel, copper and copper 
alloys, aluminum and aluminum alloys and var- 
ious other metals and alloys, or such ceramics 
as AI2O3, Si02, Ti0 2 , Zr0 2 , SiC and the like, 
glass and hard plastics can be used. Hard rub- 
ber can also be used as long as it gives suffi- 
cient impact for coating formation. The size and 
material of the media can be selected according 
to the material of the powder to be used. Using 
a mixture of two or more kinds or sizes of 
materials is also possible. The media can be a 
mixture of several materials of different kinds 
and sizes. They can also be subjected to sur- 
face treatment or coating. The media can be a 
compound of several materials selected from 
the above mentioned materials. 

In order to mitigate and homogenize the 
impact, soft media such as wood powder or 
sawdust, soft rubber or soft plastics may occa- 
sionally be mixed with the hard media, thereby 
forming a homogeneous coating without vari- 
ation in thickness. Such soft media should pref- 
erably be 50% or less by volume of the total 
media. 

Since such soft media materials generate 
little impinging force if used alone, they are 
always mixed with the hard media. The surfaces 
of such media may be coated with cured or 
uncured resin, or with a volatile liquid. Such 
coatings first help the powder evenly deposit on 
the media surfaces and then leave the media 
during mixing or stirring so as to adhere to the 
parts. Through this process, the powder is de- 
posited more and more uniformly an the parts. 

The configuration of the medium can be a 
sphere, ellipse, triangular pyramid, cylinder, 
cone, quadrilateral pyramid, rhombohedron, ir- 
regular shape and various other shapes. 
(3) Another important feature of this invention is 
that parts covered with powder are heated to 
fuse the powder. Parts to which powder adheres 
are heated to fuse the powder so that the pow- 
der is at least partially fused, or if the powder is 
a mixture of different powders, at least one kind 
of the powders is fused, thereby preventing the 
powder from peeling off the coating; strengthen- 
ing the bonding of the powder particles; filling 
pores in the coating with the fused material to 
form a high-densified coating with little pores; 
and smoothening the coating. As a result, var- 
ious properties of the coating are improved, and 
a coating with high quality is obtained. 
"Fusing" as defined for the purposes of this 
application is not necessarily "fusing" as defined in 
terms of chemistry or physics, but may involve 
heating to a temperature higher than the softening 
point of the powder as well as higher than the 
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temperature at which the powder particles begin to 
coalesce with each other due to surface tension. It 
is not necessary for the entire powder to be fused. 
Only a portion of the powder in the vicinity of the 
surface needs to be fused for the particles to be 
mixed each other. 

In general, a powder of materials with low 
fusion points is likely to be bonded directly by 
strong impact. If the coating method of this inven- 
tion is carried out by using powders with low fusion 
points alone, the film grows thick in the portion of 
the part which is frequently subjected to the impact 
of the media and remains thin in the portion of the 
part which receives the impact less frequently. For 
example, if the part is ring-shaped, the difference 
in thickness is great between its inner surface and 
outer surface and between said parts, and the 
coating surface is very uneven. 

A powder which is not fused under heating 
prevents such direct bonding of the powder par- 
ticles, that is, not by the adhesive material added 
to the coating, and restricts unlimited growth of the 
coating by controlling the film thickness through 
use of a controlled amount of the adhesive ma- 
terial. Unevenness in film thickness is therefore 
less likely to occur, and its control becomes easier. 

On the other hand, when a part is heated 
excessively in the heat treatment after the coating 
is formed, the viscosity of the fused powder be- 
comes too low, which causes the fused, liquefied 
powder to drop or sag, and roughens the part 
surface. 

Therefore, the powders which are not fused at 
the temperature at which other powders are fused 
should preferably be mixed with said other pow- 
ders so as to prevent the fused and liquefied 
powder from dropping and sagging from the coat- 
ing during heating, so as to form a more firmly 
structured coating. Such a powder which is not 
fused by heating functions as a structure stabilizer 
which prevents damage to the smoothness of the 
part surface and marks in its bottom by part hold- 
ers such as a net holder. Also, such powder is 
distributed in the coating, thereby enhancing the 
strength of the coating. 

As the powder which is not fused, inorganic 
pigments such as Ti02 and red oxide used in 
various paints can be applied. These pigments 
exhibit their properties in the coating such as beau- 
ty and corrosion resistance. When the powder not 
fused by heating is a flat powder, the above men- 
tioned effects due to the addition of the powder 
which is not fused are more preferably exhibited 
than when the powder is not flat. 

As is described hereinabove, the features (1 ) to 
(3) of the invention set forth above are the impor- 
tant characteristics of this invention. An important 
factor in forming the coating of this invention is the 



powder, which is now described as follows: 

It is important for the powder to be harder than 
the material, for example, an uncured resin, which 
forms the adhesive layer on the part surface, so 

5 that the powder can be pressed into the adhesive 
layer during the vibration or stirring, thus more 
firmly forming the coating. The powder to be used 
may be one kind or a mixture of two or more kinds 
of various resin powders, metal powders or in- 

10 organic materials. In addition, in order to be incor- 
porated in the coating, the powder needs to be 
smaller than the media. 

As the powder which is fused by heating, resin 
powders such as epoxy, acrylic and polyester, met- 

15 als and inorganic powders with low fusion points 
can be used. Resin powders of the kind used in 
various paints may contain such inorganic pig- 
ments with high fusion points which are not fused 
by heating such as Ti02 and red oxide. Such 

20 pigments exhibit their properties, e. g., beauty and 
corrosion resistance in the formed coating. 

It is preferable for the powder which is not 
fused by heating to be flat before being subjected 
to vibration or stirring. However, powders such as 

25 aluminum and silver, which deform to be flat during 
vibration or stirring by the impact of the coating- 
forming media, can also be used. The term "flat" 
here refers to such shapes as discs, flat plates and 
bows which have substantially flat phases mainly 

30 constituting the powder structure. Preferably, the 
relation between the distance between opposed flat 
surfaces H and the average diameter (when con- 
verted into a circle having the same area) of the flat 
surfaces D should preferably be H/D < 1/2, more 

35 preferably H/D <1/4 and most preferably, H/D < 
1/6. 

The preferred flat powders not fused by the 
heating treatment are ground powders of alumi- 
num, copper, silver, tin, zinc and their alloys. Since 

40 these metals are ductile, their flat surfaces are 
greatly extended by grinding. Therefore, they have 
conspicuous properties which promote uniform for- 
mation of the coating mentioned later. In addition, 
materials such as mica and BN which become flat 

45 by cleavage are preferred. The diameter of the flat 
powder D is preferably 300 urn or less. If it ex- 
ceeds this, the uniformity of the film thickness may 
be affected. More preferably, D is 150 urn or less, 
and most preferably, 70 urn or less. The less the 

50 diameter D is, the better is the uniformity of the 
film thickness. However, the effect of the flat pow- 
der on the film thickness uniformity is weakened if 
D is too small. The preferred D of a flat powder is 
therefore 0.1 urn or more, and more preferably, 1 

55 urn or more. 

The desired grain size of the powder varies 
depending on the strength of the vibration or stir- 
ring, the size of the part, the thickness of the 
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coating and the material of the powder. For pow- 
ders such as ceramic powders which are too hard 
to deform, the grain size should preferably be 
small. For ductile metal powders, the grain size 
may be larger than this, but generally in the range 
from 0.01 to 500 urn. Preferably, it is in the range 
of from 0.01 to 300 urn, and more preferably, 0.01 
to 100 urn. Generally speaking, the smaller the 
grain size, the more likely the powder is to be 
caught by the adhesive layer. In addition, particles 
with a small grain size are easily pressed by im- 
pinging force into the powder particles which are 
dispersed on the adhesive layer. Hence, such pow- 
der particles plastically deform so that they are 
easily bonded or pressure-bonded with each other 
or with the part. Therefore, the smaller the grain 
size, the smaller the requisite impinging force, as 
well as the smaller the surface roughness. 

The proportion of the material for the adhesive 
layer, the media and the parts (hereinafter collec- 
tively referred to as the "coating forming mixture") 
to the whole coating forming mixture should be 
determined so as to be well-balanced as a whole 
and not to be partial to any one of them, so that 
each constituent fully exhibits its properties. The 
amounts of powder and the material for the adhe- 
sive layer are mostly determined according to the 
thickness of the coating to be applied to the parts 
and the total surface area of the parts. However, 
the mixing ratio of the powder and the material for 
the adhesive layer should preferably be determined 
so that the material for the adhesive layer is 0.5% 
or more when converted into the volume after 
curing. If the proportion of the adhesive material is 
below that, the deposition of the powder on the 
parts is insufficient. The mixing ratio of the media 
and parts, although depending on the shape of the 
parts, should be determined so that the proportion 
of the media is at least 50% or more, and prefer- 
ably one to one by apparent volume. Otherwise, 
homogeneous and sufficient impingement upon the 
surfaces of the parts cannot be expected, which 
makes it difficult to obtain a good coating. 

Alternatively to the above described method of 
applying vibration or stirring to the parts, it is 
possible to strike the parts with powder and the 
media, or the media on which powder is deposited, 
thereby attaching the powder to the parts to form a 
coating on their surfaces. 

The above mentioned method is suitable for 
coating such parts as boxes and housing boxes 
having corners with which it is difficult to contact 
the coating-forming media by vibration or stirring. 
Preferably, powder should be deposited on the 
media. Then, powder and the powder deposited on 
the media are pressed by collision into the adhe- 
sive layer covering the parts, thereby forming a 
coating on the parts. The powder and media may 



be separately brought into collision with the parts. 
A gas stream and mechanical methods may be 
used to cause this collision. 

Now, the above mentioned vibration and stir- 
5 ring are more specifically explained referring to the 
illustrations herein. It should be noted, however, 
that various methods other than the stated exam- 
ples are possible for the vibrations and stirring. 

The vibration or stirring in a container can be 
70 carried out by the following various methods using: 

- arms 3 (Fig. 1) which are fixed to rotary shaft 
4 provided in container 2; 

- planes 5 (Fig. 2) which are fixed to rotary 
shaft 4; or 

75 - a stirrer provided with impellers or blades 
(not shown). 

The numeral 10 indicates the coating-forming me- 
dia. 

A drum or a pot container may be rotated on 

20 roller 6 as shown in Fig. 3. A drum container 2 
fixed to the rotary shaft may be rotated as shown 
in Fig. 1. The container may be either open or 
sealed at the top. In addition, container 2 can be 
shaken as shown in Fig. 5. Stirring may be applied 

25 to the container during shaking. As shown in Fig. 6, 
it is possible to use the method in which the media 
are loaded in containers 2 secured to the ends of 
arms 7 which are symmetrically fixed to rotary 
shaft 4, and then the powder mixture is mixed by 

30 centrifugal force. In this case, the containers should 
preferably be rotated. As long as the movement of 
the container is the same as above, the mechanism 
of rotation is not limited. For example, disc-shaped 
holders may be used as well. Alternatively, vibrator 

35 8 provided inside or outside container 2 may im- 
part vibration to the coating-forming mixture (Fig. 
7). The vibrating or stirring condition may be in 
accordance with the usual conditions of commer- 
cially available vibrating barrels, centrifugal barrels 

40 and gyro barrels. 

In order for the powder to be pressed and 
compacted in the adhesive layer at a high density, 
it is preferable to apply relatively small impinging 
impact uniformly to the part surface. The powder is 

45 therefore evenly compacted and pressed into the 
adhesive layer and does not leave the layer once it 
is incorporated. Hence, the density of the coating 
layer is high. 

When coating relatively large parts or plates, 

50 as shown in Fig. 8, the container may be separated 
into several sections in each of which part 33 may 
be loaded and then subjected to vibration. Also, as 
shown in Fig. 9, parts 33 may be suspended in the 
container with hanging tools 36. 

55 If wire meshes are used instead of partition 

plates 30 in Fig. 8, because the media can freely 
move in the container, the powder uniformly covers 
the parts, and as a result, a good and uniform 
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coating can be obtained. It is also possible, as 
shown in Fig. 10. to secure part 33 inside container 
1 and apply vibration to the container and/or to 
connect part 33 with vibrator 8 and apply vibration 
thereto. The method illustrated in Fig. 11 is also 
possible, in which part 33 is suspended in the 
container so that one side of the part is in contact 
with the media, thereby coating only one side of 
the part by means of vibration. 

When the part is a plastic housing box or the 
like, a solvent may be sprayed instead of resin so 
as to leach out the plastic from the workpiece, 
thereby forming an adhesive layer. In this method, 
the coating is formed only on the region onto which 
the solvent is sprayed. Therefore, it is quite easy 
by this method to coat, for example, only the 
interior of a housing box. There are cases in which 
the surface of the part cannot be thoroughly coated 
with one-time coating. In a method useful for such 
a case, the workpiece is separated into several 
parts, and after the desired region of each part is 
coated, the parts are assembled. For coating a 
large object such as an RF-shielded housing, the 
shielding may be carried out by enclosing the 
space with plates both of whose sides or one side 
are coated. 

In order for plain plates or long and slender 
wire rods to be coated, the method as illustrated in 
Fig. 12 is applied. A part 33, such as a plate, 
penetrates container 1 through hole 28 provided at 
the bottom of the container. The media are loaded 
into the container, and while vibration is applied, a 
material such as resin for forming the adhesive 
layer and a coating powder are continuously in- 
jected little by little. Part 33 is slid through packing 
39, and drawn out of the container. Part 33 may be 
preliminarily coated with an adhesive layer and 
then loaded into container 1. In such a case, only 
the media 37 and powder are injected into con- 
tainer 1. It is possible to coat only one side of a 
plate as shown in Fig. 12, by attaching one side of 
the plate to the inside wall of the container. Or, as 
Fig. 13 illustrates, part 33 may be drawn out in the 
horizontal direction so that both sides of said part 
are coated. 

Coating corners of a housing box by the meth- 
ods described referring to Fig. 1 to 1 3 may some- 
times be difficult. In such a case, powder is depos- 
ited on media such as the steel balls 42 shown in 
Fig. 14 on whose surfaces adhesive layers such as 
uncured resin layers have been previously formed. 
The media, steel balls 42, are then spouted out 
from nozzle 45. An adhesive layer such as an 
uncured resin layer has previously been formed on 
housing box 40. When steel balls 42 impinge upon 
adhesive layer 43, powder 41 is caught by the 
adhesive layer and pushed therein by the steel 
balls. After powder 41 leaves steel balls 12, the 



balls fall and collision occurs in succession. Hence 
the powder is more and more pressed into adhe- 
sive layer 43, where it is compacted, densified and 
surface-contacted, thereby forming a coating. 

5 Alternatively to the above method, powder 41 

and steel balls 42 may be separately blasted to- 
ward the same spot. Blasting may be carried out 
mechanically or by using a gas stream. In particu- 
lar, it is preferable for the corners to be chamfered 

w so as to make easier forming a coating layer there- 
on. In general, chamfering is indicated by the ra- 
dius of curvature, R. The preferred range of R is 
from 0.1 mm to 5 mm. More preferably it is 0.25 
mm - 3 mm, and the most preferred range is 0.5 - 

75 2 mm. 

In the methods in accordance with this inven- 
tion, the vibration or stirring is not carried out on a 
batch basis but is performed continuously on con- 
veying equipment such as a conveyer belt. There- 

20 fore, such processes as attaching each part to the 
electrodes and the touch-up process which are 
necessary in electrodeposition and electrostatic 
coating are not needed. Furthermore, neither such 
work as turning over each part after coating one 

25 side nor a large-scaled power source for applying 
voltage to parts is necessary. 

Since vibration or stirring and heating are ap- 
plied to form the coating, neither the trained oper- 
ator's skill in spray-coating nor robots with high 

30 performance are necessary for this invention, and 
coatings with a uniform thickness and high reliabil- 
ity can be obtained. No liquid dripping or sagging 
occurs as in dip painting. 

Since the vibration or stirring can be also car- 

35 ried out in a container, problems such as powder 
scattering, solvent evaporation and contamination 
of the working environment which occur with the 
electrodeposition method do not arise in this inven- 
tion. 

40 In addition, since the remaining powder and 

media can be reused, problems such as the waste- 
bath treatment which is necessary for elec- 
trodeposition coating do not arise. 

45 Example 1 

10 kg of steel balls with a diameter of 2.0 mm 
on whose surfaces a black epoxy resin powder had 
been deposited at 2% by volume were loaded in a 

50 spherical pot 2.8 liter in volume and 150 mm in 
depth. Vibration of 3600 cpm and 1 - 5 mm in 
amplitude was applied to the container. Twenty 
rapid quenched ribbon Nd-Fe-B based bonded 
magnets having an inner diameter, outer diameter 

55 and thickness of 10 mm, 12 mm and 10 mm, 
respectively, and ten sintered electromagnetic soft 
iron pieces 20 mm x 10 mm x 15 mm in size were 
dipped in a 10% epoxy - MEK solution (a fixture 
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consisting of 94% epoxy resin and 6% curing 
agent was diluted with the MEK solution to a con- 
centration of 10%) so as to coat them with resin. 
The magnets and soft iron pieces so coated were 
loaded in the container and subjected to vibration 
for 10 minutes. After that, the sampled were taken 
out and found to be covered with a black epoxy 
resin powder-compacted layer with an average 
thickness of 8 urn. This coating formation process 
took 25 minutes. 

The samples were then subjected to heat treat- 
ment at 170'C for 10 minutes. On the surface of 
each sample, a 7 urn ± 0.5 um thick resin layer 
was formed. No pinholes were observed in any 
sample. No rust was observed on any sample after 
the humidity cabinet test at 80 *C with 95% humid- 
ity for 1000 hours. 

Example 2 

On the surfaces of Nd-Fe-B based sintered 
permanent magnets 20 mm x 20 mm x 5 mm in 
size, powder-compacted layers were formed using 
an epoxy resin powder, a white epoxy resin powder 
(containing a white pigment), a black epoxy resin 
powder (containing a black pigment), a green poly- 
ester resin powder (containing a green pigment) 
and a red acryl powder (containing a red pigment), 
whose average grain sizes were 10 urn, 40 urn, 3 
urn, 15 urn and 1 urn, respectively. After the 
formation of the powder compacted layer, heat 
treatment was carried out at 140 "C - 180* C for 30 
minutes. 

The powder-compacted layer was formed by 
the following process: 

10 kg of steel balls with a diameter of 2 mm 
whose surfaces had been subjected to Ni-plating 
were loaded in a spherical pot 2.8 liter in volume 
and 150 mm in depth. While vibration of 3600 cpm 
and 0.5 mm - 5 mm in amplitude was applied to 
the pot, 30 g of each of said various powders were 
loaded into the pot and vibrated for 10 minutes so 
as to thoroughly cover the surfaces of the steel 
balls with the powder. Subsequently, parts which 
had been covered with resin by dipping in a epoxy 
resin solution (10 % resin diluted with MEK solu- 
tion) were loaded in the pot. Vibration was applied 
for 1 5 minutes and then the parts were taken out. 

As a result, coatings with an average thickness 
of 5 urn, 20 urn, 4 urn, 10 urn and 6 urn, respec- 
tively, were obtained. 

The corrosion resistance of each sample was 
tested and compared with electrodeposition coat- 
ings with an average thickness of 30um (compara- 
tive example) and with electrostatic coatings with 
an average thickness of 40um (comparative exam- 
ple). Although the thickness of the coatings of the 
invention obtained in accordance with Example 1 



was smaller than that of the comparative examples, 
coatings obtained in Example 1 of the present 
invention exhibited corrosion resistance as high as 
or higher than that of the comparative examples. 

5 

Example 3 

Steel balls with a diameter of 1.0 mm were 
coated with 10um thick Ni coatings and 5um thick 

to epoxy resin coatings. Furthermore, 3 volume % of 
a white epoxy resin with an average grain size of 
2um was deposited on them. Seven kg of the steel 
balls were loaded in a container with an opening of 
500 mm x 30 mm in dimension and 100 mm in 

75 depth and with a slit 500 mm x 1.5 mm in dimen- 
sion at the bottom. While vibration of 5000 cpm 
and 1 - 5 mm in amplitude was applied to the 
container, a 498 mm wide and 1 .0 mm thick steel 
plate used for automobiles was moved down at a 

20 speed of 20 mm/min. A heater was provided at the 
bottom of the container, below the exit of the slit, 
under which the steel plate was rolled up. As a 
result, a 10 urn ± 0. 2 urn thick coating was formed 
on the steel plate, and the speed of coating-forma- 

25 tion was 1. 2 m/h. 

Example 4 

Two kg of ceramic balls 0. 2 mm in diameter 

30 which had been subjected to Ni-coating were load- 
ed in a spherical pot 2.8 liter in volume and 150 
mm in depth. A MEK solution in which 10% epoxy 
resin was dissolved (containing 97% resin and 3% 
curing agent) was sprayed on the ceramic balls. 

35 Vibration was applied to the container for 10 min- 
utes so as to thoroughly cover the surfaces of the 
ceramic balls with the resin. Subsequently, 25 g of 
a black epoxy resin powder with an average grain 
size of 10 urn was loaded and subjected to the 

40 same vibration for 20 minutes. 

After that, the processed ceramic balls were 
loaded in a shot blasting machine and sprayed 
onto a steel plate for automobiles with a nozzle 3 
mm in diameter at a pressure of 6 kg/cm 2 and from 

45 a distance of 10 - 60 cm for 30 minutes. Then, 
baking was carried out at 140 *C for 20 minutes 
from which a coating with an average thickness of 
20 urn resulted. 

so Example 5 

Ceramic balls with a diameter of 2 mm were 
loaded up to about 80% of the depth of a spherical 
container 3 liters in volume and 150 mm in depth. 
55 A white uncured epoxy resin powder (which cures 
after it is fused at 120 °C - 130" C) with an average 
grain size of 2 urn (the same resin powder was 
used in the following examples and in the com- 
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parative examples) and a titania powder 0.8 urn in 
average grain size were mixed in the weight ratio 
of 6: 4. 20 g of the mixture was loaded in the 
container and vibration of 100 - 1000 cpm and 0. 2 
- 5 mm in amplitude was applied thereto for 3 
minutes so that the powder thoroughly covered the 
ceramic balls. For the vibrating machine, a barrel 
machine (the Vibro Barrel VM-10 230 W, produced 
by K. K. Tipton Espo) was used, and for the 
vibration controller, an inverter power source and a 
slidac were used. 

Ten Nd-Fe-B based rapid quenched bonded 
magnets with an outer diameter, inner diameter 
and a height of 22 mm, 20 mm and 10 mm, 
respectively and ten Nd-Fe-B based sintered mag- 
nets with the same dimensions of 30 mm, 20 mm 
and 1 mm, respectively, were dipped in a MEK 
solution in which 7% uncured epoxy resin contain- 
ing 5% curing agent was dissolved. After the mag- 
nets were taken out, they were dried with hot air for 
30 seconds, thereby forming an adhesive layer on 
each surface. The magnets with adhesive layer 
were successively loaded in the vibrating machine 
and subjected to vibration for 5 minutes, and then 
all twenty magnets were taken out. The magnets 
were heated on a fluorine-containing resin plate at 
150 *C for 2 hours. The epoxy resin on their 
surfaces first melted followed by immediate har- 
dening. 

The resultant coatings were observed and the 
following results were verified: 

(1) The film thickness was uniform, 30 urn ± 15 
urn at both the inner and outer surfaces. 

(2) The mark of contact between the bottom 
surface and the device which holds the parts 
during the melt-curing process was small. 

(3) The surface hardness was 5 H (by pencil 
test). 

The cross section of the coating was observed 
with SEM. The TiC>2 powder was not fused, but the 
epoxy resin powder was totally fused and then 
hardened. 

The same process was carried out without mix- 
ing in the titania powder at all. The results were: 

(1) The film thickness varied so much that it was 
30 - 60 urn at the inner surface, while 40 - 
80um at the outer surface. 

(2) The contact mark between the bottom sur- 
face and the holder was clearly recognized. The 
tested ring-shaped magnets had burrs which 
were so large as to exceed the allowable range 
for motor parts and would have had to be re- 
moved when used. 

The film hardness was 1 H - 2 H. The contact- 
ing marks and burrs described above may not be 
considered serious problems for large parts. In the 
above examples, the coating in accordance with 
the present invention was applied directly on the 



parts. However, it is also possible to apply the 
coating method of this invention to parts which 
have preliminarily been coated by methods other 
than this invention, as well as to parts which have 
5 been previously subjected to the coating in accor- 
dance with the present invention. 

Example 6 

70 Ceramic balls with a diameter of 2 mm were 

loaded up to about 80% of the depth of a spherical 
container 3 liters in volume and 150 mm deep. A 
white uncured epoxy resin powder having an aver- 
age grain size of 2 urn, which is the same in the 

15 following Examples and Comparative Examples, 
was obtained by crushing a thermosetting resin 
powder paint for electrostatic painting (product 
name : Teodule DM 752 002 white, produced by 
Kubo Takashi Paint K.K.) having a grain size of 50 

20 urn. This resin powder was mixed with an alu- 
minum foil powder sifted out through a 100 mesh 
sieve in a weight ratio of the resin powder to the 
aluminum powder of 9:1 . 20 g of the mixed powder 
was put into the container and vibration of 1000 to 

25 4000 cpm and 0.2 to 5 mm in amplitude was 
applied for 3 minutes so that the powder thor- 
oughly covered the surfaces of the ceramic balls. 
For the vibrating machine, a barrel machine (the 
Vibro Barrel M-10(230W), produced by K.K. Tipton 

30 Espo) was used, and for the vibration controller, an 
inverter power source and a slidac were used. As 
vibration was applied, Nd-Fe-B based rapid 
quenched bonded magnets with an outer diameter, 
inner diameter and a height of 22 mm, 20 mm and 

35 10 mm, respectively, and Nd-Fe-B type sintered 
magnets with the same dimensions of 30 mm, 20 
mm and 1 mm, respectively, were dipped in a 
MEK solution in which 10% uncured epoxy resin (a 
mixture of Epicote 1001-B-80 by Shell and a curing 

40 agent, Epicure-UZI-2, mixed in a weight ratio of 
10:1) was dissolved. The number of samples for 
both was ten. They were taken out and dried by 
hot air for 30 seconds, thereby forming an adhe- 
sive layer on each surface. Subsequently, the mag- 

45 nets covered with adhesive layers were loaded in 
the vibrating container and subjected to vibration 
for 5 minutes, and then taken out. When the mag- 
nets were heated on a fluorine-contained resin 
plate at 150'C for 2 hours, the white epoxy resin 

50 powder melted and then began hardening (this 
treatment is hereinafter referred to as the "melt- 
curing treatment"). Also, the epoxy resin powder 
forming the adhesive layer was cured. 

The following results were confirmed by ob- 

55 serving the resultant coatings: 

(1) The film thickness was uniform, 20 um ± 3 
urn on both the inner surface and the outer 
surface. The parts had no fluctuation in thick- 
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ness, either. 

(2) The mark of contact between the bottom 
surface and the plate during the melt-curing 
treatment was so small as to be hardly recog- 
nized by the naked eye. 

(3) The surface hardness was 5 H (by the pencil 
test). 

The cross section was observed with SEM. 
The flat aluminum powder particles were buried 
almost parallel to the film surface. 

Comparative Example 1 

As a comparative example, the same process 
as the above example was carried out without 
using aluminum foil powder at all. The results were: 

(1) The film thickness of the inner surface was 
30 urn - 50um, and that of the outer surface 
was 50 - 100um, resulting in many variations. 

(2) The surface was very uneven. 

(3) The mark of contact between the bottom 
surface and the plate during the melt-curing 
treatment was significantly large. The tested 
ring-shaped magnets had burrs which were so 
large as to exceed the allowable range for motor 
parts, so they would have to be removed when 
used for such parts. The hardness of the films 
was from 3 H to 4 H. 

Comparative Example 2 

For another comparative example, a titanium 
powder with a nearly spherical shape and an aver- 
age grain size of 1 urn was mixed instead of the 
aluminum foil powder in a weight ratio to epoxy 
resin powder of 1 :9. Then the same treatment was 
applied to the parts. The resultant films exhibited 
the following properties: 

(1) The thickness was so varied that it was 30 
um t 7 um at the inner surface, while being 40 
urn ± 10 urn at the outer surface. 

(2) Although the unevenness of the surface was 
improved as compared with the case of no 
powder addition (using only resin powder), it 
was still greater than when aluminum foil powder 
was added. 

(3) The contact mark between the bottom sur- 
face and the plate during the melt-curing treat- 
ment was of about a middle degree between 
Example 1 and Comparative Example 1. The 
film hardness was 5 H. 

Example 7 

Ceramic balls with a diameter of 2 mm were 
loaded up to about 80 % of the depth of a spheri- 
cal container 3 liters in volume and 150 mm deep. 
A white epoxy resin powder (uncured and having 



an average grain size of 2 um) and a gold mica 
powder (shifted out through a 400 mesh sieve) 
whose surface had been subjected to a coupling 
treatment were mixed in a weight ratio of 8:2. 20 g 

5 of the mixed powder were loaded in the container. 
Vibration of 1000 - 4000 cpm and 0.2 - 5 mm in 
amplitude was applied to the container for 3 min- 
utes so that the powder thoroughly covers the 
surfaces of the ceramic balls. 

w For the vibrating machine, a barrel machine 

(the Vibro Barrel M-10(230W), produced by K.K. 
Tipton Espo) was used, and for the vibration con- 
troller, an inverter power source and a slidac were 
used. 

75 Ten Nd-Fe-B based rapid quenched bonded 
magnets with an outer diameter, inner diameter 
and a height of 22 mm, 20 mm and 10 mm, 
respectively, and ten Nd-Fe-B based sintered mag- 
nets with the same dimensions of 30 mm, 20 mm 

20 and 1 mm, respectively, were dipped in a MEK 
solution in which 7% uncured epoxy resin was 
dissolved. Then they were taken out and dried by 
hot air for 30 seconds, thereby forming an adhe- 
sive layer on each surface. Subsequently, the mag- 

25 nets covered with adhesive layers were succes- 
sively loaded in the vibrating machine and sub- 
jected to vibration for 10 minutes, and then all 
twenty samples were taken out. The magnets were 
subjected to the melt-curing treatment on the flu- 

30 orine-containing resin net at 130*C for 3 hours. 

The following results were confirmed by ob- 
serving the resultant coatings: 

(1) The film thickness was uniform, 25 um ± 3 
um at both the inner and outer surfaces. The 

35 parts had no fluctuation in thickness, either. 

(2) The mark of contact between the bottom 
surface and the plate during the melt- curing 
treatment could hardly be recognized. 

(3) The surface hardness was 5 H (by the pencil 
40 test). 

The cross section was observed with SEM. 
The flat gold mica powder particles were buried 
almost parallel to the film surface. 

45 Comparative Example 3 

For the comparative example, the same pro- 
cess was carried out without using the gold mica 
powder at all. The results were: 
50 (1) The thickness was so varied that it was 35 
um - 55 um at the inner surface, while being 50 
um - 100 um at the outer surface. 

(2) The film surface was very uneven. 

(3) Large contact marks due to the melt-curing 
55 treatment were observed between the bottom 

surface and the plate. The film hardness was 3 
H to 4 H. 
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Comparative Example 4 

For another comparative example, a titanium 
powder with a nearly spherical shape and an aver- 
age grain size of 0.8 urn was mixed instead of the 
gold mica powder in a weight ratio to epoxy resin 
powder of 2:8. Then the same treatment was ap- 
plied to the parts. The results were: 

(1) The thickness was so varied that it was 35 
urn ± 7 urn at the inner surface, while being 15 
urn ± 10um at the outer surface. 

(2) Although the unevenness of the surface was 
improved as compared with the case of no 
powder addition (using only resin powder), it 
was still greater than when gold mica powder 
was added. 

(3) The contact mark between the bottom sur- 
face and the plate during the melt-curing treat- 
ment was recognizable to some extent. The film 
hardness was 5 H. 

Example 8 

One hundred Nd-Fe-B sintered magnets 20 
mm in diameter and 1 .5 mm thick were prepared. 
These magnets were separated into groups A to D, 
each of which consisted of twenty parts. Ceramic 
balls 2 mm in diameter and 20 g of aluminum foil 
powder with an average grain size of 3 urn were 
loaded in a spherical container 3 liters in volume 
and 150 mm in depth and vibration of 3000 - 1000 
cpm and 0.5 - 2 mm in amplitude was applied to 
the container for 5 minutes by using the same 
barrel machine as in Example 6 so that the ceramic 
balls were thoroughly covered with the aluminum 
foil powder. 

The samples of A - D were dipped in a 5% 
epoxy- MEK solution and then dried so as to form 
adhesive layers thereon. So processed samples A - 
D were loaded in the vibrating container, and 
vibrated for 10 minutes, forming uncured coating 
layers in which aluminum powder was laminated. 
The samples of each group were subjected to the 
following different treatments: 

Samples A : First, they were subjected to cur- 
ing at 150'C for 2 hours. As a result, coating 
layers in which the aluminum foil powder was firm- 
ly adhered to the magnets were formed. These 
magnets were again dipped in a 5% epoxy-MEK 
solution and dried to form adhesive layers on the 
aluminum foil-coatings. The samples were loaded 
in another container of the same size as the one 
above. Ceramic balls 1 mm in diameter had been 
previously loaded in the container together with 25 
g of white epoxy resin powder and 2.5 g of alu- 
minum foil powder well mixed together. Vibration of 
3000 - 4000 cpm and 1 - 10 in amplitude was 
applied to the container for 15 minutes. Then the 



samples were taken out and the epoxy resin pow- 
der deposited during the second coating formation 
was subjected to the melt-curing treatment at 130 
•C for 2 hours. Consequently, a dual-layer coating 

5 comprising a 8 um coating in which the aluminum 
foil powder was laminated and a 15 um coating in 
which the aluminum foil powder and the epoxy 
resin powder were mixed was obtained. 

Samples B : The samples were not subjected 

w to curing. They were dipped in a 10% epoxy-MEK 
solution and dried, thereby forming an adhesive 
layer thereon. The samples were loaded in a con- 
tainer of the same size as the container used for 
Samples A. Ceramic balls 2 mm in diameter had 

75 been previously loaded in the container together 
with 30 g of a epoxy-polyester resin powder with 
an average grain size of 2 um, which was obtained 
by crushing a powder for electrostatic coating 50 
um in average grain size (E 350 Aron powder 

20 produced by Toa Gosei Kagaku K. K.), and 3 g of 
aluminum foil powder well mixed together. Subse- 
quently, vibration of 3000 -4000 cpm and 0.5 - 1 
mm in amplitude was applied to the container for 5 
minutes. In the final step, the melt-curing treatment 

25 was carried out at 150 ' C for one hour. As a result, 
a dual-layer coating comprising a 8 um thick coat- 
ing in which the aluminum foil powder was lami- 
nated and a 12um thick coating in which the alu- 
minum foil powder and epoxy-polyester resin were 

30 mixed was attained. 

Samples C : The same melt-curing treatment 
as for samples A was carried out at 130'C for one 
hour. The samples were loaded in a vibrating con- 
tainer (the same as the one used for the sample B) 

35 without being covered with adhesive layers. Vibra- 
tion was applied for 10 minutes. In the container, 
30 g of epoxy-polyester powder had been pre- 
viously mixed with ceramic bails which were the 
same as those used for samples B. In the last step, 

40 melt-curing treatment was carried out at 160"C for 
2 hours. A dual-layer coating comprising a 8 um 
thick coating in which the aluminum foil powder 
was laminated, and a 8 um thick epoxy-polyester 
resin coating was formed on every sample. 

45 Samples D : The samples were not cured nor 
were adhesive layers formed thereon. The samples 
were loaded in the same container as used for 
samples B (the ceramic balls and the powder were 
the same as those for samples B). Vibration was 

so applied for 8 minutes. Then the samples were 
taken out, followed by melt-curing treatment at 
160*C for 2 hours. The resultant coating was a 
dual-layer coating comprising a 8 um thick coating 
in which the aluminum foil powder was laminated, 

55 and a 7 um thick epoxy-polyester coating. 

Samples E : As comparative samples, samples 
E were spray-coated with epoxy-polyester paint 
containing a white pigment to have an average 
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thickness of 25 urn. In the appearance test for 
samples A to D, the surface roughness of A was 
smaller than those of C and D. A had a high 
uniformity in film thickness and a high adhesion 
degree, which was the best of all samples. Sam- 
ples A to D were subjected to the corrosion resis- 
tance test at 80 • C and under 95% humidity. As a 
result, samples A through D did not incur any rust 
or swelling. However, rust spots were recognised 
on Samples E after 200 hours, and swelling was 
observed after 500 hours. 

By bringing the parts covered with all adhesive 
layer into contact with the powder and the powder- 
deposited media, and by striking the parts to which 
the powder adheres with the powder-deposited me- 
dia, the powder is highly densified and firmly ad- 
heres to the parts. Meanwhile, due to the impinge- 
ment by the media upon the powder, the material 
constituting the adhesive layer on the part is 
squeezed out and the powder therefore further 
adheres to the adhesive material, thereby forming a 
multilayered, strong powder coating. By heating the 
coating to fuse the powder, the powder particles 
are bonded with each other. Hence, peeling of the 
powder is prevented and pores in the film are 
reduced, by which the strength and smoothness of 
the coating is enhanced. 

Claims 



er, a powder material and media means for 
mediating coating formation, thereby forming a 
coating on said part surfaces; and 

subsequently, fusing said powder material 
5 in said coating. 

5. A method for forming a coating according to 
claim 4, wherein said powder is a mixture of 
two or more different kinds of powder materi- 

70 als, and at least one kind of said powders is 

fused in the coating. 

6. A method for forming a coating according to 
claim 4, wherein said powder is a mixture of 

75 two or more different kinds of powder materi- 

als, and at least one kind of said powders is 
not fused in the coating. 

7. A method for forming a coating, wherein parts 
20 each of which has been preliminarily covered 

with an adhesive layer are struck with a pow- 
der material and media on whose surfaces the 
powder material was deposited, thereby for- 
ming a coating on said parts; and 
25 subsequently fusing said powder material 

in said coating. 

8. A method for forming a coating according to 
claim 7, wherein said powder is a mixture of 

30 two or more different kinds of powder materi- 

als, and at least one kind of said powders is 
fused in the coating. 

9. A method for forming a coating according to 
35 claim 7, wherein said powder is a mixture of 

two or more different kinds of powder materi- 
als, and at least one kind of said powders is 
not fused in the coating. 



1. A method for forming a coating on a part, 
comprising the steps of: 

applying vibration or stirring to a mixture 
comprising the parts to be coated, a material 
which forms an adhesive layer on each of said 
parts, a powder material, and media means for 
mediating coating formation, thereby forming a 
coating on said part surface; and 

subsequently fusing said powder material 
in said coating. aq 

2. A method for forming a coating according to 
claim 1, wherein said powder is a mixture of 
two or more different kinds of powder materi- 
als, and at least one kind of said powders is 45 
fused in the coating. 

3. A method for forming a coating according to 
claim 1, wherein said powder is a mixture of 

two or more different kinds of powder materi- 50 
als, and at least one kind of said powders is 
not fused in the coating. 

4. A method for forming a coating comprising the 
steps of: 55 

applying vibration or stirring to a mixture 
comprising parts each of whose surfaces has 
previously been covered with an adhesive lay- 



10. A method for forming a coating according to 
claim 3, wherein at least one of the powders 
which are not fused has a flat shape selected 
from the group consisting of discs, flat plates 
and bows which have substantially flat phases. 

11. A method for forming a coating according to 
claim 6, wherein at least one of the powders 
which are not fused has a flat shape selected 
from the group consisting of discs, flat plates 
and bows which have substantially flat phases. 

12. A method for forming a coating according to 
claim 9, wherein at least one of the powders 
which are not fused has a flat shape selected 
from the group consisting of discs, flat plates 
and bows which have substantially flat phases. 
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